(12) INTERNATIONAL A 



Ric'i PJT/PTO 02 DECr2ClB4 




ATION PUBLISHED UNDER THE PATENT C< 



(19) World Intellectual Property Organization 
Internationa] Bureau 

(43) International Publication Date 
27 November 2003 (27«11.2003) 




RATION TREATY (PCT) 

10/516467 

II 



(10) International Publication Number 

PCX wo 03/098136 Al 



(51) International Patent Classification'': F25D 23/12, 
23/04 



Stefano [IT/IT]; Viale S. Giuseppe, 45. 1-28921 Verbania- 
Intra (FT). 



(21) International Application Number: PCT/EP03/03723 

(22) International Filing Date: 10 April 2003 (10.04.2003) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

MI2002a0001045 



16 May 2002 (16.05.2002) IT 



(71) Applicant (for all designated States except US): 
WHIRLPOOL CORPORATION [US/US]; 2000 M 
63, Benton Harbor, MI 49022 (US). 



(74) Agent: GUERCI, Alessandro; Whirlpool Urope S.r.l., 
V.Ie G. Boi^hi, 27, 1-21025 Comerio (IT). 

(81) Designated States (national): AU, BR, CA, MX, US. 

(84) Designated States (regional): European patent (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, PR, GB, GR, HU, 
IE, rr. LU, MC, NL, PT. RO, SE, SI. SK, TR). 

DeclaratioD under Rule 4.17: 

— of inventorship (Rule 4. 1 7(iv)) for US only 

Published: 

— with international search report 



(72) Inventors; and 

(75) Inventors/Applicants (for US only): MARITAN, Marco 
[rr/rr]; via Can^, 2, 1-21059 Miggiii (IT). TAVOLAZZI, 



For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette, 



(54) Title: REFRIGERATOR WITH CARBONATED WATER DISTRIBUTOR 



m 

00 

o 




(57) Abstract: A refrigerator incorporating in its door (1) a water dispenser (4, 5, 6) within a compartment (2) present on the outside 
of the door, the dispenser being connected to a water container (7) of given capacity carried by the door and provided to enable the 
contained water to be carbonated via a connection to a cylinder (11) which contains the caibonating gas and is also disposed in the 
door (1). 
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REFRIGERATOR WITH CARBONATED WATER DISTRIBUTOR 
The present Invention relates to a refrigerator incorporating in Its door a 
water dispenser, the water being withdrawn by the user at a compartment 
present on the outside of the door. 

In traditional refrigerators of the aforesaid type, there is no provision for 

dispensing carbonated water in addition to still water. 

The main object to he present invention is to provide a refrigerator of the 

aforestated type which enables both carbonated water and still water to be 

dispensed. 

Another object of the present invention is to provide a refrigerator of the 
specified type which enables a given quantity of water to be carbonated in 
situ, i.e. within the door itself. 

A further object of the present invention is to provide a refrigerator of the 
indicated type in which the water can be carbonated by technical means 
and expedients which are simple and hence economical even though 
reliable. 

These objects and advantages, in addition to others which will be 
apparent from the ensuing detailed description, are attained by a 
refrigerator according to the technical teachings of the accompanying 
claims. 

The invention will be more apparent from the following detailed description 
of a preferred embodiment thereof provided by way of non-limiting 
example and illustrated in the accompanying drawings, in which: 
Figure 1 is a schematic partial view of a refrigerator door shown in vertical 
section through the compartment from which the water present in the door 
is withdrawn. 
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Figure 2 is a more detailed view of the components involved in the 
dispensing of the water. 

In the figures the reference numeral 1 indicates a refrigerator door, shown 
partially in vertical section. In the door there is provided a conventional 
compartment 2 open towards the outside and usable by the user to fill any 
container, for example a glass, with ice via a conventional dispenser for 
that purpose, or with cooled water which, according to the invention can 
be carbonated or still. 

The water is dispensed via a nozzle 4 intercepted by a valve 5 
conventionally operated by the user who for this purpose acts on a 
dispensing handgrip operationally connected to the valve. 
The nozzle 4, valve 5 and handgrip 6 form a dispenser and are situated at 
the lower end of a water container, of given capacity, 7 mounted in a 
tubular seat 8, which extends into the compartment 2 and forms part of 
the lining of this compartment 2. 

A chamber 10 of the compartment 2 (compartment to which access can 
be gained from the outside or from the inside of the door and which is 
closed by a shutter, not shown) removably houses a CO2 cylinder, 
indicated by 11 and connectable to the container 7 to carbonate the water 
quantity contained therein, as described hereinafter with particular 
reference to Figure 2. 

This latter figure shows a more detailed construction of that already 
described. In Figure 2 equal or corresponding parts carry the same 
reference numerals as already used. 

The CO2 cylinder is screwed or tightly pressed into a port 20 forming part 
of a support piece 21 fixed to the roof 22 of the compartment 2. The 
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cylinder 1 1 is closed by a seal 23 which is perforated by a needle valve 24 
mounted in the support piece 21 and located at the entry to a conduit 25 
which extends into the support piece 21 and to which a solenoid valve 26 
is connected via a pipe 27. The exit of the solenoid valve 21 is connected 
via a pipe 28 to an inlet port 29 present in a cover 30 fixed in any known 
manner to said support piece 21 . 

The cover 30 forms the sealing means for the water container 7 (which 
defines the carbonation environment) which, in this example, is integral 
with the support piece 21. The cover presents a nozzle 31 which passes 
through the cover, and at one end is connected to a conduit 32 for feeding 
water, for example tap water. At its other end the nozzle 31 is provided 
with a controlled valve 32A. A pressure gauge 33 can also be connected 
to the cover. The cover 30 also carries: a conventional level sensor 34 
which extends into the container 7, and a safety (overpressure) valve 35 
which acts on an electrical microswitch controlling a carbonated water 
indicator lamp (not visible) indicating that carbonation has taken place. 
Although not shown, there is also provided a pushbutton which by 
operating (in the sense of opening) the solenoid valve 26 connects the 
container 7 filled with water to the cylinder 1 1 for carbonating this water. 
Initially the container is empty. The level sensor 34 senses this situation 
and causes water to enter the container through the electrically operated 
valve 32A or alternatively through a solenoid valve, not shown, positioned 
in the conduit 32. The cooled still water is hence fed into the container 7. 
When a predetermined water level is reached, the level sensor 34 halts 
the feed of water (by acting on the valve 32A or on the alternative valve) 
and lights an indicator lamp which warns the user that the desired water 



wo 03/098136 



PCT/EP03/03723 



level has been attained. The still water can however be withdrawn 
contiinuously even if the desired level has not been reached and the 
relative indicator lamp is not lit. Withdrawal is achieved in conventional 
manner by acting on the dispenser 4, 5, 6. 

When the level indicator lamp is lit, the user can, if desired, initiate the 
carbonation phase by pressing a pushbutton (not shown) which activates 
the solenoid valve 26, enabling the CO2 to flow from the cylinder 11 to the 
container 7 and to carbonate the water contained therein. 
As already stated, the container 7 presents a safety and overpressure 
valve 35 provided with a electrical switch which when the required 
pressure has been attained in the container 7 closes the solenoid valve 26 
and lights the indicator lamp to advise the user that the now carbonated 
water is ready to be drawn ofF. 

In the case of operating anomalies, for example overpressure, the safety 
valve 35 opens to discharge the excess CO2 into the atmosphere and at 
the same time closes the solenoid valve 26 to prevent the danger of 
explosion of the container 7. 

The following advantages derive from the invention: the user no longer 
has to physically purchase large quantities of still or carbonated water, 
transport it and then store it in the home; this signifies a saving of time and 
fatigue; in addition empty bottles do not have to be retained for their 
recycling, there is less refuse and from an economical viewpoint there is a 
saving in the cost of the water, in addition to having it always available 
when required by the user. 

The reference numeral 50 indicates a pressure sensor (pressure switch) 
which measures the pressure of the cylinder 1 1 and acts on an indicator 
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lamp (not shown) to warn the user that the cylinder is empty. 
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CU\IMS 

1. A refrigerator Incorporating (4, 5, 6) in its door (1) a water 
dispenser within a compartment (2) present on tlie outside of tlie door, 
characterised in that the dispenser is connected to a water container (7) of 
given capacity earned by the door and provided to enable the contained 
water to be carbonated via a connection to a cylinder (11) which contains 
the carbonating gas and is also located in the door (1). 

2. A refrigerator as claimed in claim 1, wherein the cylinder (11) is 
disposed in a chamber (10) of the door (1), the chamber being accessible 
from the Inside or from the outside of the door via a shutter. 

3. A refrigerator as claimed in claim 1 or claims 1 and 2, wherein the 
cylinder (11) and the container (7) are connected together via a solenoid 
valve (26). 

4. A refrigerator as claimed in claim 3, wherein the container (7) is 
provided with a water level sensor (34) which, when a given water level 
has been reached within the container, activates a means which indicates 
to the user that the water can now be carbonated by his operating the 
solenoid valve (26). 

5. A refrigerator as claimed in one or more of the preceding claims, 
wherein the container (7) can be connected to the domestic water supply 
or to a possibly cooled source of water via a valve means (32A). 

6. A refrigerator as claimed in one or more of the preceding claims, 
wherein the container (7) is provided with safety means (35) against 
excess pressure. 

7. A refrigerator as claimed in one or more of the preceding claims, 
wherein in the connection between the cylinder (11) and container (7), 
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upstream of the solenoid valve (26), a needle valve (24) is present 
cooperating with the cylinder (11). 

8. A refrigerator as claimed in one or more of the preceding claims, 
wherein the safety valve (35) operates on an electrical switch to interrupt, 
at a predetermined carbonation pressure, the connection between the 
cylinder (11) and the container (7). 

9. A refrigerator as claimed in claim 8, wherein said switch activates 
an indicator advising the user that the water is carbonated and ready to be 
drawn off. 

10. A refrigerator as claimed in one or more of the preceding claims, 
wherein means connected to an indicator lamp are provided to indicate 
when the cylinder (1 1) is empty. 
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FIG. 1 




FIG. 2 
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